Determining the chemical structure and composition of biomass fuels using x-ray photoelectron spectroscopy ͑XPS͒ can provide fundamental knowledge of their structures that is useful in understanding and predicting their combustion behavior. Straw is an example of an agricultural residue ͑byproduct of food and feed production͒ of potential interest for biomass combustion. The XPS spectra of straw provide both its elemental composition and indications of its bonding. Traditional fuel analyses of this fuel are also provided. These include: ultimate analysis -the elemental composition of the overall fuel ͑C, H, N, S, and O͒; chlorine analysis -reported here as part of the ultimate analysis but formally a separate procedure; proximate analysis -the proximate composition of the fuel ͑moisture, fixed carbon, volatiles, and ash͒; heating value -the specific heat of combustion; ash chemistry analysis -an elemental analysis of the ash content, expressed as oxides ͑which does not imply that they occur as oxides in the fuel͒. These data are summarized with the XPS spectra.
Determining the chemical structure and composition of biomass fuels using x-ray photoelectron spectroscopy ͑XPS͒ can provide fundamental knowledge of their structures that is useful in understanding and predicting their combustion behavior. Straw is an example of an agricultural residue ͑byproduct of food and feed production͒ of potential interest for biomass combustion. The XPS spectra of straw provide both its elemental composition and indications of its bonding. Traditional fuel analyses of this fuel are also provided. These include: ultimate analysis -the elemental composition of the overall fuel ͑C, H, N, S, and O͒; chlorine analysis -reported here as part of the ultimate analysis but formally a separate procedure; proximate analysis -the proximate composition of the fuel ͑moisture, fixed carbon, volatiles, and ash͒; heating value -the specific heat of combustion; ash chemistry analysis -an elemental analysis of the ash content, expressed as oxides ͑which does not imply that they occur as oxides in the fuel͒. These data are summarized with the XPS spectra. The material under investigation underwent extensive homogenization and particle size classification to produce suitable feed materials for combustion tests that were later conducted. Straw comprises a mixture of cellulose, lignin, hemicellulose, extractives, proteins, inorganic material, and others.
The XPS spectra of straw provide both its elemental composition and indications of its bonding. Traditional fuel analyses of this fuel are also provided. These include: ultimate analysis -the elemental composition of the overall fuel ͑C, H, N, S, and O͒; chlorine analysis -reported here as part of the ultimate analysis but formally a separate procedure; proximate analysis -the proximate composition of the fuel ͑moisture, fixed carbon, volatiles, and ash͒; heating value -the specific heat of combustion; ash chemistry analysis -an elemental analysis of the ash content, expressed as oxides ͑which does not imply that they occur as oxides in the fuel͒. These data are summarized with the XPS spectra. The chemical composition of straw is summarized in Tables 1 and 2 . As Received Condition: powder Analyzed Region: same as host material Ex Situ PreparationÕMounting: Sawdust powders were used as received. The powders were pressed onto a piece of nonconductive double-sticky tape mounted on a piece of silicon, which was then mounted on the sample stage with a piece of the same tape.
In Situ Preparation: not specified
Pre-Analysis Beam Exposure: No damage was observed in the sample even after several hours of exposure to x-ray radiation. After 4 h of exposure to x rays, the intensity of the N 1s scan did not change.
Charge Control: A flood gun was applied. The flood gun voltage was 4 V, and its current was less than 50 mA. A metal screen was used to mask the sample. The charge control was determined by observing zirconia Zr 3p 3/2 peak positions under different flood gun settings. XPS spectra showed a Zr 3d 5/2 at 182.3 eV. The metal screen used was nickel, 1 mm distance, 70 lines/in. and 90% transmission. 
